It is time for new discoveries

27
The biochemist and Sci-Fi author Isaac Asimov 160 In vitro cultivation of microorganisms as axenic cultures, and the fact that the 193 Given the current (r)evolution of microbiological techniques and the recent exponential- Table 1 glutamicum. Importantly, the authors later showed the suitability of a similar device to 256 investigate population heterogeneity in the filamentous fungus P. chrysogenum [94] .
Current microbiological tools and their potential use in co-cultivation studies
257
Due to flow-through of media in the microfabricated device, one condition at the time can be investigated, which is generally comparable to classical co-cultivation studies. (Table 1) , and to judge the 324 potential hidden in the "microbial/biosynthetic dark matter," then the field of microbial co-325 cultivation holds great promises for the future and will continue to thrive. The road to 326 natural product discovery is long and arduous, and microbial cultivation is just one 327 bottleneck in drug discovery, which includes elucidation of bioactivity mechanism and 328 chemical structure as well as clinical trials. We argue that since microbial (co-
329
)cultivations are often the initial step in drug discovery, implementation of co-cultivation 330 tools will benefit the whole pipeline. convinced that implementation of current microbiology tools and their application in co-372 cultivation screenings will be a turning point for natural product discovery. In line with
373
Isaac Asimov, we dare to predict that scientists on their way to new discoveries in the 374 secondary metabolism of microbes will increasingly say "What?" again.
Trends
377
A limited, biased, and anthropocentric view of the microbial world with focus on fast-378 growing copiotrophic species has emerged from classical axenic cultivation 379 approaches.
380
Recent (meta)genomic insights unveiled the potential hidden in microbial diversity.
381
However, cultivation-independent approaches cannot replace cultivation techniques.
382
Cultivation techniques have to evolve further -from axenic to mixed cultures -to fully 383 understand the microbial world.
384
Newly emerged tools including microfluidics, bioprinting, high-throughput screening, and 385 single-cell analytics need to be fully implemented and integrated with existing 386 (microbiology) techniques to systematically investigate and exploit microbial co-cultures. 
Outstanding Questions
